Background: The epidemiology of inflammatory bowel disease [IBD] in Eastern Europe is poorly understood, particularly with regard to diagnostic delay. Here we investigated the factors leading to delayed diagnosis and the effect of the delay on several disease progression and outcome measures. 
Introduction
Epidemiological data on inflammatory bowel disease [IBD] in Eastern European countries, Romania in particular, are scarce and have typically been obtained from retrospective, hospital-based surveys. However, in the past two decades, the quality of epidemiological studies in this area has improved considerably, evolving from retrospective reports to prospective cohort studies. 1 Despite the lack of national registries or population-wide epidemiological studies in developing countries, it seems that this pathology is not uncommon and its incidence is tending to increase in these parts of the world. 2 The diagnosis of IBD, especially Crohn's disease [CD] , often presents a challenge for clinicians. The presenting symptoms [frequently of low grade] are sometimes mistaken for functional digestive pathologies [i.e. irritable bowel disease]. 3 A lower availability of diagnostic methods, particularly in rural areas, and a low clinical suspicion index, especially in developing countries, may both lead to a prolonged delay from the first occurrence of tell-tale symptoms to an established diagnosis. 4, 5, 6, 7 Delayed diagnosis is often associated with lower patient quality of life, severe disease progression, poor responses to drug therapy, more complications, and a more frequent need for surgery. 8, 9, 10 The effects of demographic and environmental factors on the clinical presentation of IBD have been widely studied. 11, 12 One of the goals of the present study was to identify the factors responsible for the delayed diagnosis of IBD. Another objective was to assess the impact a delay might have on the rate of complications and the need for IBD-related surgery.
Materials and Methods

Patients
In Romania, the diagnosis and therapeutic management of patients with IBD are mostly performed in referral centres. We have therefore implemented a web-accessible database [IBDPROSPECT] . The initial goal of the project was to generate a basic information technology [IT] infrastructure for collecting data on IBD nationwide. The IBDPROSPECT subsequently came under the remit of the Romanian Crohn's and Colitis Club, a non-profit professional organization established as a professional and scientific body of the Romanian Society of Gastroenterology and Hepatology, and was interested in deepening the fundamental knowledge, diagnosis, and treatment of IBD in Romania.
The database can generate important insights into the dynamics of IBD in our country. The database allows the generation of new sets of specific variables for future projects that would have as their starting points the previously recorded data sets. Thus, IBDPROSPECT is a dynamic structure, among the few initiatives of its kind in Eastern Europe. The local ethics committees of all participating centres approved the study protocol and all participants provided signed informed consent before taking part.
The questionnaires include demographic information and clinical and laboratory data. These questionnaires were completed by the patient [questionnaires related to demographic information and symptoms] and by the physician [laboratory data, classification, complications, surgery for IBD-related complications]. This study involved IBD patients included prospectively in IBDPROSPECT from June 2006 to June 2014.
Although not stated in the IBDPROSPECT, in Romania patients can contact the family physician or call directly to a specialist gastroenterologist. In our study, the time between onset of symptoms and diagnosis is not divided into two intervals, as in the study of Vavricka et al. 6 Only patients enrolled in university medical centres were included in this current study.
Methods
Diagnostic delay was defined as the time in months from the onset of symptoms attributable to subsequent IBD and diagnosis. In the first part of the article, we evaluate the correlation between diagnostic delay and patient-and disease-associated factors. We performed univariate analysis, followed by multivariate logistic regression. Factors that were analysed in relation to diagnostic delay were: sex [ The following extraintestinal manifestations were noted: ankylosing spondylitis; peripheral arthritis; uveitis; primary sclerosing cholangitis; pyoderma gangrenosum; erythema nodosum; and oxalate renal lithiasis. Patients with at least one extraintestinal manifestation were considered extraintestinal manifestation-positive. Disease location was assessed according to the Montreal classification. 13 Regarding the ethnicity of patients, we considered two groups: Romanian; and all others [Hungarian, Roma, Bulgarian, German, Ukrainian, Tatar, Turkish, and Serbian]. Concerning the onset of symptoms in the summer months, we included in this group those patients who started to have symptoms during June, July, or August.
Among the possible factors associated with diagnostic delay, we considered a history of diabetes [associated with diabetic neuropathy and diabetic diarrhoea as a possible explanation of chronic diarrhoeal syndrome] and autoimmune diseases [with the possible shorter time to diagnosis due to increased suspicion of another autoimmune disease].
In . Quantitative data are presented as median, interquartile range, and minimum-maximum range; categorical data are presented as the percentage of the total group. Differences between groups were evaluated using a Wilcoxon unpaired test for quantitative data and a χ 2 test for categorical data. Independent variables with a p-value of less than 0.2 at univariate logistic regression were subsequently entered in a multivariate logistic regression analysis.
Results
Demographic and clinical data of the study population
The clinical characteristics of the study population are listed in Table 1 . A total of 1518 patients were included in the IBDPROSPECT database. Complete information regarding diagnostic delay was available in 1196 patients. The median disease duration from diagnosis to enrolment was 4 months for the CD, UC, and indeterminate colitis [IC] groups alike.
Diagnostic delay and patient stratification
The diagnostic delay differed significantly between the CD and UC patient groups [p < 0.001] and between the IC and UC groups [p < 0.01]; the difference was not significant between the CD and IC groups [p = 0.51]. Of patients with CD, 50% were diagnosed within 5 months after symptom onset compared with only 1 month in UC and 4 months in IC patients. Moreover, 75% of patients with CD were diagnosed within 18 months after symptom onset compared with only 3 months in UC and 10 months in IC patients. The distributions of delay times are skewed toward short values in all groups, and the differences between groups are mostly derived from patients with long to very long delays. Instead of a submedian-supramedian division, we opted for thresholds at the 75% percentile of delay distributions, computed separately for the CD and UC groups. Each group was divided into subgroups of 'long diagnostic delay' [onequarter of the patients] and 'short diagnostic delay' [the remaining three-quarters], similar to the method used by Vavricka et al. 6 The identified thresholds, which were used in all further analyses, were 18 months for CD and 3 months for UC. Due to the small number of patients with IC, this class of patients was excluded from regression studies.
Impact of disease-associated items on diagnostic delay
In univariate logistic regression analysis, location of the disease in the terminal ileum [L1] correlated with a long diagnostic delay in the CD group [p = 0.002]; being an active smoker at diagnosis and symptom onset during summer [as opposed to other times of year] were both risk factors for a long delay [p = 0.05 and P < 0.001, respectively]. All three variables remained significant in multivariate logistic regression analysis, identifying them as independent predictors of a long diagnostic delay [ Table 2 ]. In the UC group, univariate logistic regression identified being over 40 years old at diagnosis as the only significant predictive factor for a long diagnostic delay [p = 0.04], with a protective effect; it retained significance after inclusion in multivariate logistic regression [ Table 3 ].
Impact of diagnosis delay on CD-related complications and surgery
In the second part of the study, which exclusively included CD patients, we evaluated demographic and clinical factors as predictors of six outcome measures specific to CD: intestinal stenosis; intestinal fistula; perianal fistula; surgery for any CD-related indication; surgery for perianal pathology; and surgery 
Discussion
Knowledge of IBD in the general population is poor, with only 32% and 21% of interviewees in the study of Angelberger et al. 14 being aware of CD and UC, respectively. The unawareness of IBD symptoms among the general population and general practitioners can lead to a late presentation to specialist gastroenterologists. It seems that older people, those with a higher level of education, and those in urban areas have more information about these diseases.
To our knowledge, only a few studies in the literature have evaluated the risk factors for delayed diagnosis in IBD and the immediate impact of the delay on the disease course. 6, 7 Symptoms occurring long before a diagnosis of IBD is established might be the initial IBD symptoms or might be completely unrelated to the IBD. There are several explanations for the diagnostic delay. In most cases, it is likely that low-intensity symptoms are not deemed worthy of further exploration or are investigated with routine screenings that might miss the IBD diagnosis. 15 Our current results agree with those of previous studies, which have noted a much longer diagnostic delay for CD than for UC. This difference might be because CD symptoms are much more variable than UC symptoms. Atypical features such as fatigue, chronic diarrhoea, abdominal pain, fever, and weight loss are the most prominent symptoms of CD whereas, in the case of UC, rectal bleeding is often the unsettling symptom that leads to early referral and timely diagnosis.
Whereas there is no doubt that an UC diagnosis is reached in less time than a CD diagnosis, the existence of a difference in IBD diagnostic delays between younger and older patients is still a matter of debate. Some studies have shown a greater diagnostic delay in young patients, 6 whereas others have shown the opposite. 4 In the case of older patients, there are several explanations for the prolonged duration of symptoms before a final IBD diagnosis is reached. On one hand, the differential diagnosis of chronic abdominal pain and chronic diarrhoea syndromes is much broader in older patients. On the other hand, the attitude of medical practitioners and health insurers toward an older patient might be different toward a younger one. 17 Finally, the pathogenesis of IBD might vary substantially with age. 18 From the other perspective, symptoms in younger patients may be more frequently interpreted as belonging to irritable bowel syndrome. 6 In addition, rectal bleeding is often considered to be caused by a benign perianal pathology [haemorrhoids, anal fissures]. In our current study, as in that of Vavricka et al., 6 young age at diagnosis was found to be a risk factor for a long diagnostic delay.
Some studies in the literature have investigated the seasonal variation in the onset of IBD symptoms. 19, 20 Some reports reveal no seasonal differences, 19 whereas others have shown that onset is more common during the spring and summer months than in autumn and winter. 20 In our present study, we investigated whether the onset of symptoms during the summer months correlated with diagnostic delay. If the onset of CD symptoms was during summer, there was a greater possibility of a long diagnostic delay. At this time of year, digestive infections are more frequent and that may explain-at least for a short time-diarrhoeal syndrome, leading to a delay in CD diagnosis. Another explanation may be a seasonal variation in the immune response; in this case, a gastrointestinal infection may be responsible for triggering IBD onset. 20 Regarding the influence of CD phenotype, a location in the small intestine is also associated with a long diagnostic delay. These results are similar to those obtained by Vavricka et al. 6 The most plausible explanation for this finding is that, in Romania, investigation of the small intestine occurs later in the investigation of patients with CD.
Regarding the link between smoking and diagnostic delay, this can be seen from two perspectives, at least when it comes to patients with CD. On the one hand, smokers should have a shorter interval between the onset of symptoms and time of diagnosis, due to a more aggressive disease. 11 On the other hand, smokers are most often part of disadvantaged groups, without health insurance and with less access to medical services. 22 In our present study, smoking at diagnosis was associated with a long diagnostic delay.
We hypothesized that a medical history of diabetes would be associated with a longer diagnostic delay, due to the possible association with diabetic neuropathy and diabetic diarrhoea. 23 Chronic diarrhoea could be interpreted in this context, leading to a long diagnostic delay. Regarding the association with autoimmune diseases, the high degree of suspicion for a second autoimmune pathology could shorten the time to diagnosis. In our current investigation, none of these two factors was associated with a diagnostic delay.
Many studies, even those of referral centre-based cohorts, have shown that CD displays an inflammatory pattern at onset, without complications, becoming penetrating/stenosing over many years when complications are present. 24 Cosnes et al. 25 showed that over a 20-year disease course, the proportions of cases with inflammatory, stenosing, and penetrating disease were 12%, 18%, and 70%, respectively, and that after 20 years of evolution most patients with CD will undergo surgery at least once. Approximately 30% of patients with CD are operated on in the first year after diagnosis. The surgery rate after the first year is 5% per year, so the cumulative risk of surgery in CD is 50-80%, with half of these patients requiring re-intervention during the disease course. 26 In our current analyses, diagnostic delay was found to be an independent predictor of complications such as stenosis and intestinal fistulas, surgery requirement, and the risk of intestinal resection in CD, similar to the results of Schoepfer et al. 10 Disease duration was also associated with the need for surgery for CD-related complications. An ethnicity other than Romanian [Hungarian, Roma, Bulgarian, German, Ukrainian, Tatar, Turkish, and Serbian] was significantly associated with perianal disease in BC, but due to the small number of patients in this group, the results cannot be interpreted definitively, warranting further separate studies on each ethnic group.
Strengths/limitations of the study
The strength of our present study lies in the fact that it is the first report from an Eastern European country to evaluate the diagnostic delay in IBD, the risk factors for this delay, and the impact it has on the CD outcomes, complications, and surgery for CD-related complications. There are also several limitations to our study, however. One limitation is that symptoms at IBD onset are not stipulated in the IBDPROSPECT registry. Another is that the cohort of patients we included is only partially population based because the patients were recruited only from university medical centres. In Eastern European countries, as well as in Romania, with few exceptions the role of private practice is still limited; most patients are treated in the public health system. 1 Our study also could not specify data such as education level, non-steroidal anti-inflammatory drug intake, or oral contraceptive use. Lack of consideration of treatments in the multivariate analysis of the risk factors for the complications of Crohn's disease and the need of surgery may be deemed a major limitation.
Even if the study had been conducted prospectively and was based on a national registry, a confounding factor may still be recall bias regarding the timing of onset of IBD symptoms.
Conclusions
In Eastern European countries, there is a considerably long time between the onset of symptoms and the time of diagnosis in inflammatory bowel disease, longer for CD than for UC. In addition, ileal location, being a smoker at diagnosis, onset of symptoms in the summer months in CD, and a young age at diagnosis in UC, are predictors of a long diagnostic delay for this condition. A long diagnostic delay is a predictor of surgery in CD. In light of these findings, we believe that implementation of awareness programmes in the general population and among physicians, especially among general practitioners, is the next step for the management of IBD in Romania. 
